Variation in urine concentrating ability and water balance of the black-tailed tree rat Thallomys nigricauda, along an aridity gradient.
Mechanisms behind variation in physiological traits may assist in explaining how certain traits have evolved. The ability of mammals to concentrate urine has been seen as an adaptation to xeric environments. Urine osmolality and relative medullary thickness (RMT) are two indices which indicate urine concentrating powers. In addition, mammals living in xeric regions have lower water turnover rates (WTR) than their mesic counterparts. The RMT, urine concentrating ability (UCA) and WTR of the Black-tailed Tree Rat, Thallomys nigricauda, were investigated at three study sites along an aridity gradient. We investigated the extent to which these traits are influenced by evolutionary adaptation and/or phenotypic flexibility. There was no significant difference in RMT between sites and no difference in osmolalities when site and season were taken into account. In addition, there was no significant effect of site and season on WTR. This suggests that these traits might have a genetic basis, and reflect an evolutionary adaptation. Lack of differences in the renal traits in T. nigricauda across their range may be interpreted as lack of phenotypic flexibility. However, as a consequence of the degree of individual variation in the parameters measured there appears to be phenotypic flexibility with individuals responding to their specific conditions. This has positive implications for the survival of the species in the light of climate change.